Kinase-addiction and bi-phasic sensitivity-resistance of Bcr-Abl- and Raf-1-expressing cells to imatinib and geldanamycin.
By activating anti-apoptotic factors (e.g., Hsp70, Raf-1, Bcl-xL), Bcr-Abl blocks apoptotic pathways at multiple levels, thus rendering leukemia cells resistant to chemotherapeutic agents such as doxorubicin (DOX). In Bcr-Abl-transfected HL60 (HL/Bcr-Abl) cells, procaspase-9 was increased and partially processed. The Bcr-Abl inhibitor imatinib (Gleevec, STI-571) released the apoptotic stream. Also, HL/Bcr-Abl cells were hyper-sensitive to geldanamycin (GA), which depletes Bcr-Abl and Raf-1. Raf-1 and Bcr-Abl-transfected FDC-P1 hematopoietic cells were selectively sensitive to GA and imatinib, respectively. Remarkably, cell clones with high levels of Bcr-Abl that could not be depleted by GA were relatively resistant to both GA and imatinib. GA and flavopiridol sensitized such resistant cells to imatinib. These data suggest bi-phasic sensitivity to mechanism-based therapeutic agents. Although Bcr-Abl renders cells hyper-sensitive, an excess of Bcr-Abl results in resistance (due to the remaining activity). We discuss therapeutic approaches to overcome bi-phasic resistance to mechanisms-based agents.